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chickens (Hudson et al., 2004) . However, there are varying results reported regarding bioavailability of organic products relative to traditional inorganic forms of the elements (Haung et al., 2013) . It has been documented that organic Zn supplementation in broiler chicken was more effective in promoting growth with less interaction with other minerals than Zn sulphate (Ao et al., 2011) . However, the relative bioavailability of this Zn-proteinate has not been experimentally verified by using gene expression studies. Serum and bone Zn accumulation is generally used to measure the bioavailability of different Zn sources. Metallothionein (MT), a Zn-binding protein, plays a critical role in Zn transport and storage and hence MT expression is widely used as an indicator of the Zn status and also to evaluate the bioavailability. Liver and intestine MT mRNA level has been more sensitive than tibia Zn concentration in differentiating the differences in the bioavailability of various Zn sources for chickens. Therefore, the objective of this study was to investigate the bioavailability of Zn sources fed to chickens and metallotheionein (MT) expression by Real Time Polymerase Chain Reaction (RT-PCR).
Materials and Methods
The present study was performed in the Department of Poultry Science, Madras Veterinary College, TANUVAS (Chennai, India). Day old Cobb chicks (120) were randomly allotted to 3 replicate with 10 chicks each and these replicate were distributed randomly to 4 dietary treatments. A corn-soybean meal diet without Zn supplementation was used as a basal diet (T 1 -control). Basal diet with inorganic Zn Blood samples were collected from the brachial vein and processed for serum separation. Serum samples were stored at -20°C until further analysis. After slaughter the bone (left tibia) were collected and adhering muscles were removed manually. Then these bones were dipped in 10% sodium hydroxide (NaOH) solution for 5 min to remove the adhering fine and soft tissue. These bones were dried in hot air oven overnight. De-fattening of dried bones was done with diethyl ether and petroleum sprit. Dried bones were ashed at 650˚C for 4 h in muffle furnace as per the method of AOAC (2000). The Zn content in the tibia and serum was estimated by using Atomic absorption spectrophotometer (Perkin Elmer Analyst 400).The primers used for RT-PCR to amplify MT gene along with endogenous control β-actin gene of Gallus gallus domesticus and the cyclic conditions are listed in Table 1 
Results and Discussion

Tibia and Serum Zn
The supplementation of inorganic and organic forms of Zn in both control and treatment birds and their concentration of Zn in tibia and serum are presented in Table 3 . The mean tibia and serum Zn concentration was highly significant (P<0.01) in the treatment groups when 
MT mRNA Expression
The results of the present study showed a highly significant (P<0. Based on the results of the present study it was evident that when birds are fed with corn soya based diet, containing the dietary antagonist phytic acid and inorganic Zn, the Zn usually reacts with phytic acid and goes unutilized as Zn-phytate complex. Whereas, the increased bioavailability of chelated trace minerals is likely due to its reduced antagonistic reactions with other dietary constituents in the GI tract of the bird.
Another possible reason is its chelation strength. The organic trace elements with the moderate chelation strength displayed the highest relative bioavailability, followed by elements with the strong chelation strength, and those with the weak chelation strengths were as available as their inorganic forms. Hence, Zn-proteinate with moderate chelation strength has higher bioavailability when compared with inorganic Zn.
Conclusion
Our study showed that organic source of Zn (Zn-proteinate) have relatively higher bioavailability which facilitates growth in the broilers. Attempts to utilize Zn protienate as feed supplement can be tried at large scale levels for efficient weight gain in the poultry birds.
